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ABSTRACT 
 
Background: Clean and healthy behavior in school is an important factor to prevent diarrhea and 
improve health status of school children. This study aimed to determine the effects of hygiene and 
school environmental sanitation on diarrhea prevention behavior. 
Subjects and Method: This was an analytic observational study with a cross sectional design. 
This study was conducted in Ngawi, East Java, in October 2018. A sample of 225 elementary school 
students was selected randomly from 25 elementary high schools in Ngawi. The dependent variable 
was diarrhea prevention. The independent variables were student’s knowledge, attitude, hygiene, 
school sanitation, school health unit, canteen sanitation, and maternal education. The data were 
collected by questionnaire and analyzed by a multilevel logistic regression run on Stata 13. 
Results: Good hygiene facility (b=1.77; 95% CI= 0.66 to 2.87; p= 0.002), good school sanitation 
(b=1.37; 95% CI= 0.27 to 2.48; p=0.015), clean canteen (b=1.84; 95% CI= 0.23 to 3.44; p= 0.025), 
school health unit (b= 1.49; 95% CI= 0.31 to 2.68; p= 0.013), high student’s knowledge (b=2.30; 
95% CI= 1.20 to 3.40; p<0.001), positive attitude (b=2.03; 95% CI= 0.96 to 3.10; p<0.001), 
maternal education ≥senior high school (b= 1.60; 95% CI= 0.37 to 2.83; p=0.011) were positively 
associated with diarrhea prevention. School had contextual effect on diarrhea prevention with 
ICC= 54.03%. 
Conclusion: Good hygiene facility, good school sanitation, clean canteen, school health unit, high 
student’s knowledge, positive attitude, maternal education ≥senior high school are positively 
associated with diarrhea prevention in elementary school students. School has contextual effect on 
diarrhea prevention. 
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BACKGROUND 
The behavior of clean and healthy living in 
the school environment is one of the 
important factors to improve the health 
status of school children. School-age child-
ren are a group of people who are expected 
to grow into potential human resources in 
the future so that they need to be consi-
dered and prepared to be able to grow 
perfectly both physically and intellectually. 
Active cognitive education begins during 
primary education or in the age range of 6-
12 years when the child is in an elementary 
school education institution (Ministry of 
Education and Culture of the Republic of 
Indonesia, 2017). The healthy behavior of 
children in elementary schools in Indonesia 
needs attention, especially the prevalence of 
worm infections in elementary school child-
ren in several regions in Indonesia is quite 
high and this is related to the behavior of 
elementary school children who tend to be 
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unhealthy such as not washing hands 
before/after eating, after going to the toilets 
and snacks at random (Darlan et al., 2017). 
The sanitation and good hygiene 
practices are very important for the survival 
and development of children, while poor 
sanitation will have a negative impact on 
many aspects of life, one of them is an 
increase in the incidence of diarrhea. 
Diarrhea is influenced by hygiene, sanita-
tion and behavior (Mbakaya et al., 2017; 
Mbuya and Humphrey, 2016). Hygiene and 
sanitation itself are known to be important 
for health, development, and education of 
children in general and are important for 
prevention of diarrhea in particular (Karon 
et al., 2017). 
In the world, there are around 2.4 
billion people who do not use good sani-
tation, and 663 million people do not have 
access to good water sources. In Indonesia, 
adequate clean water source facilities at the 
elementary school level are 64.76% with the 
availability of proper and separate latrines 
between male and female students 31.40%. 
In East Java, the number of suitable and 
separate latrines between new male and 
female students reached 12.19%, thus 
making East Java the lowest percentage of 
Javanese islands in terms of proper and 
separate latrine ownership between male 
and female students (Ministry of Education 
and Indonesian Culture, 2017). "Fit for 
School" program that integrates hygiene 
and sanitation intervention programs to 
prevent the occurrence of dental caries in 
primary school children has been reported 
successfully in Indonesia (Duijster et al., 
2017).  
Similar strategies, integrating hygi-
ene, school environmental sanitation, and 
diarrhea prevention behaviors for preven-
tion of diarrhea in elementary school child-
ren may be possible. For this reason, it is 
necessary to conduct study to determine 
hygiene, school environmental sanitation, 
and preventive behaviors of elementary 
school diarrhea for later use as an adequate 
development strategy, considering that in 
addition to the different hygiene and 
sanitation conditions in each region and 
environment, intervention strategies for 
children may be also different from inter-
vention strategies for adults (Park et al., 
2016; Watson et al., 2017). 
Hygiene interventions for prevention 
of diarrhea should be carried out simul-
taneously with sanitation and healthy beha-
vioral interventions for prevention of 
diarrhea (Mbakaya et al., 2017; Mbuya and 
Humphrey, 2016). The availability of good 
school sanitation will have an impact on 
health, simple activities such as hand wash-
ing with soap can reduce the risk of 
diarrheal disease by up to 47% (Freeman et 
al., 2014). Primary school children are 
vulnerable to be exposed to environmental 
pollutants, often carrying out unhealthy 
behaviors that cause diarrhea (Perlroth and 
Castelo, 2017; Ding et al., 2017).  
Diarrhea in children is still a major 
health problem in the world, including in 
Indonesia (Komarulzaman et al., 2017; 
Mokomane et al., 2018). Diarrhea can 
interfere with the development, growth, 
and education of children, especially if it 
occurs repeatedly (Das and Bhutta, 2016; 
Karon et al., 2017; Mbuya and Humphrey, 
2016). In addition to diarrhea, subclinical 
infections of pathogens, diarrhea can cause 
intestinal damage, chronic inflammation, 
and disruption of intestinal mucosal re-
generation, which can lead to malnutrition 
and susceptibility to intestinal infections 
later in life (Prendergast AJ and Kelly, 
2016; Syed et al., 2016). Every day, an 
estimated 4.7 million episodes of diarrheal 
disease, including around 100,000 severe 
diarrhea, with around 1,600 deaths in 
children (Keusch et al., 2016). Diarrhea 
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cases in East Java amounted to 1,048,885 
cases, with cases handled 338,806 or 
32.3%. The incidence of diarrhea in East 
Java is second in Indonesia after West Java 
(East Java Provincial Health Office, 2016).  
Ngawi Regency is one of the districts 
in East Java with the widest area has a 
geographical condition from the highlands 
or mountains, dry canyons to areas 
surrounded by river flow making access to 
sanitation in Ngawi has its own charac-
teristics in each region. Primary schools in 
Ngawi were chosen because in addition to 
the ease of access to research, there was 
also a high rate of morbidity and mortality 
from diarrhea in elementary school child-
ren in Ngawi. Cases of diarrhea treated in 
Ngawi in 2016 amounted to 12,087 cases, 
with the largest age group experiencing 
deaths from diarrhea was elementary 
school age, amounting to 59.7% (East Java 
Provincial Health Office, 2016). 
In this study, researchers wanted to 
know the contextual influence between 
hygiene, school environmental sanitation 
and diarrhea prevention behavior in 
elementary school students in Ngawi 
district, East Java. 
 
SUBJECTS AND METHOD 
1. Study design 
This was an analytic observational study 
with a cross sectional design. The study was 
conducted in Ngawi District, East Java, 
Indonesia, in October 2018. 
2. Population and samples 
The source population in this study was 
elementary school students in Ngawi 
District. A sample of 225 students from 25 
schools was selected by random sampling.  
3. Study variables 
The dependent variable is diarrhea pre-
vention behavior. The independent varia-
bles at level 1 are maternal education, 
knowledge of students and students. 
Hygiene facilities, school environment sani-
tation conditions, school health center, 
school canteen, and school strata at level 2. 
4. Operational definition of variables 
School sanitation was defined as the condi-
tion of infrastructure and facilities in 
schools which consisting of clean water, 
toilets, waste water disposal (SPAL), and 
waste disposal. 
The school canteen or food sanitation 
was carried out so that safe food for food 
consumption and sanitation is carried out 
in activities or processes in the production, 
storage, transportation, and / or circulation 
of food. 
School Health Center can be used as a 
place for health promotion about hygiene 
for school students. 
Maternal education was the last 
formal education raised by mother. Mother 
was the person closest to the child who has 
a big influence on children's knowledge 
about diarrhea prevention behavior.  
Student knowledge was defined as 
knowledge that influences practice either 
directly or indirectly. Knowledge of 
diarrhea prevention was related to proper 
hand washing, time to wash hands, snack-
ing habits. 
Attitude was defined as someone's 
feeling to support or not to support 
diarrhea prevention behavior.  
Diarrhea prevention behavior include 
washing hands using running water and 
soap, washing hands before and after 
having meals, washing hands after going to 
the toilet, washing hands after playing, 
defecating in the toilet, urinating in the 
toilet, disposing of garbage in its place, 
eating in healthy school canteen. 
5. Study Instruments 
Hygiene facilities, school environment 
sanitation, health center unit, canteen, 
maternal education, student knowledge, 
attitude, and diarrhea prevention were 
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measured by questionnaire. 
6. Data Analysis 
Univariate analysis was performed to see 
the frequency distribution and the percent-
age of the characteristics of the research 
subjects. Bivariate analysis was conducted 
to study the relationship between the 
incidence of diarrhea and the independent 
variable using the chi-square test and 
calculation of odds ratios (OR) with a 
confidence level (CI) of 95%. Furthermore 
multivariate analysis was performed using 
multiple logistic regression through a 
multilevel approach. 
7. Research Ethics 
The research ethics include informed 
consent, anonymity, confidentiality and 
ethical clearance. The ethical clearance in 
this study was obtained from Research 
Ethics Committee, Faculty of Medicine, 
Universitas Sebelas Maret, Surakarta, 
Central Java. 
 
RESULTS 
1. Sample characteristics 
Table 1 described sample characteristics. 
Table 1 showed that out of 225 subjects, 108 
people (48%) are male and the female ones 
were 117 people (52%). Meanwhile the 
number of students in grades 4, 5, and 6 is 
respectively 75 people (33%). Poor hygiene 
facilities in schools were 126 (56%). Poor 
school sanitation conditions were 133 
(59.11%). School Health Center (UKS) in 
good schools are 152 (67.56%). The number 
of cafeteria in good schools is 142 (63.11%). 
High-knowledge students were 123 people 
(54.67%). Students with positive attitudes 
were 142 people (63.11%). Mother's educa-
tion senior high school is 137 people 
(60.89%). Students with bad diarrhea pre-
vention behavior were 128 (56.89%). 
 
 
 
Table 1. Sample characteristics  
Characteristics N % 
Gender   
Male 108 48 
Female 117 52 
Grade   
4 75 33 
5 75 33 
6 75 33 
Hygiene Facilities   
Good  99 44 
Poor  126 56 
School Sanitation   
Good  92 40.89 
Poor  133 59.11 
School Canteen   
Good Canteen 142 63.11 
Poor Canteen 83 36.89 
School Health Unit    
Good 152 67.56 
Poor 73 32.44 
Knowledge   
High  123 54.67 
Low 102 45.33 
Attitude   
Positive  150 66.67 
Negative  75 33.33 
Diarrhea Prevention   
Good  97 43.11 
Poor 128 56.89 
Maternal Education   
< High School 88 39.11 
 High School 137 60.89 
 
2. Bivariate Analysis 
Table 2 showed the results of bivariate 
analysis. Table 2 showed that good school 
facility hygiene (OR= 4.73; 95% CI= 2.68 to 
8.35; p<0.001), good canteen sanitation 
(OR= 2.83; 95% CI= 1.58 to 5.08; p 
<0.001), good school environment sanita-
tion (OR= 2.74; 95% CI= 1.58 to 4.76; 
p<0.001), good school health unit (OR= 
5.06; 95% CI= 2.60 to 9.85; p<0.001), good 
knowledge (OR= 6.23; 95% CI=3.41 to 
11.39; p<0.001), good attitude (OR= 2.64; 
95% CI= 1.45 to 4.79; p<0.001), and good 
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maternal education (OR= 4.36; 95% CI= 
2.39 to 7.96; p<0.001) increased diarrhea 
prevention among elementary high school 
student. 
Table 2. The results of bivariate analysis 
Variables 
Diarrhea prevention 
OR 95% CI 
 
p 
 
Poor Good 
n % n % 
Hygiene Facilities 
Poor 
Good 
 
72 
56 
 
73 
36.4 
 
54 
43 
 
27 
63.6 
 
4.73 
 
2.68 to 8.35 
 
<0.001 
School Canteen 
Poor 
Good 
 
47 
81 
 
72.3 
47.9 
 
36 
61 
 
27.7 
52.1 
 
2.83 
 
1.58 to 5.08 
 
<0.001 
School Sanition 
Poor 
Good 
 
76 
52 
 
66.9 
42.4 
 
57 
40 
 
33.1 
57.6 
 
2.74 
 
1.58 to 4.76 
 
<0.001 
School health unit 
Poor 
Good 
 
42 
86 
 
80.8 
45.4 
 
31 
66 
 
19.2 
54.6 
 
5.06 
 
2.60 to 9.85 
 
<0.001 
Knowledge 
Low 
High  
 
58 
70 
 
79.4 
38.2 
 
44 
53 
 
20.6 
61.8 
 
6.23 
 
3.41 to 11.39 
 
<0.001 
Attitude 
Negative 
Positive 
 
43 
85 
 
72 
49.3 
 
32 
65 
 
28 
50.7 
 
2.64 
 
1.45 to 4.79 
 
<0.001 
Maternal Education 
<High school 
High school 
 
50 
78 
 
77.3 
43.8 
 
38 
59 
 
22.7 
56.2 
 
4.36 
 
2.39 to 7.96 
 
<0.001 
 
3. Multilevel analysis 
Table 3 shows that there was a positive 
relationship between hygiene facilities on 
diarrhea prevention behavior. Primary 
school students who attend school with 
good hygiene facilities had a greater 
possibility of good diarrhea prevention 
behavior than elementary school students 
who attend school with poor hygiene 
facilities (b= 1.77; 95% CI = 0.664 to 2.87; p 
= 0.002). 
There was a positive relationship 
between school sanitation on diarrhea pre-
vention behavior. Primary school students 
who attend school with good school sani-
tation were more likely to have good 
diarrhea prevention behavior than primary 
school students who attend school with 
poor school sanitation (b = 1.37; 95% CI = 
0.27 to 2.48; p = 0.015).  
There was a positive relationship 
between canteen sanitation on diarrhea 
prevention behavior. Primary school stu-
dents who attend school with good environ-
mental sanitation conditions are more 
likely to have good diarrhea prevention 
behavior than primary school students who 
attend school with poor canteen sanitation 
(b= 1.84; 95% CI= 0.23 to 3.44; p= 0.025).  
There was a positive relationship 
between the condition of school health 
center on diarrhea prevention behavior. 
Primary school students who attend school 
with good environmental sanitation condi-
tions are more likely to have good diarrhea 
prevention behavior than elementary 
school students who attend school with 
poor school health center conditions (b = 
1.49; 95% CI = 0.31 to 2.68; p = 0.013).  
There was a positive relationship 
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between students' knowledge about the 
prevention of diarrhea in diarrhea preven-
tion behavior. Primary school students with 
high knowledge of prevention of diarrhea 
are more likely to have good diarrhea 
prevention behavior than primary school 
students with poor knowledge of diarrhea 
prevention (b= 2.30; 95% CI= 1.20 to 3.40; 
p <0.001).  
There was a positive relationship 
between students' attitudes about prevent-
ing diarrhea in diarrhea prevention beha-
vior. Primary school students with positive 
diarrhea prevention attitudes are more 
likely to have good diarrhea prevention 
behavior than primary school students with 
negative diarrhea prevention attitudes (b = 
2.03; 95% CI = 0.96 to 3.10; p <0.001).  
There was a positive relationship 
between maternal education on diarrhea 
prevention behavior. Students with mater-
nal education high school were more likely 
had good diarrhea preventive behavior than 
student with maternal education <high 
school (b=1.60; 95% CI = 0.37 to 2.83; 
p=0.011). 
Table 3. The results of multilevel analysis of factors associated with diarrhea 
prevention among elementary school students 
Variables b 
95% CI  
p 
Lower Limit Upper Limit 
Fixed Effect     
Good hygiene facility 1.77 0.66 2.87 0.002 
Good school environmental 
sanitation 
1.37 0.26 2.48 0.015 
Good SMU 1.49 0.31 2.68 0.013 
Good canteen conditions 1.84 0.23 3.44 0.025 
High knowledge 2.30 1.20 3.40 <0.001 
Positive attitude 2.03 0.96 3.10 <0.001 
Maternal education  High School 1.60 0.37 2.83 0.011 
Random Effect     
Maternal Education Variations  0.46 15.24  
School Canteen Variations  3.98 24.68  
Constants Variations  7.01 30.26  
n Observation= 225 
n School= 25 
Average of n in eachSchool= 9 
Likelihood= -650.50 
LR test vs. logistic regression, p< 0.001 
ICC= 54.03% 
 
Table 3 showed that there was a 
variation of maternal education effect on 
diarrhea prevention behavior by 2.65 (CI 
95%= 0.46 to 15.24). There was a variation 
of school canteen effect on diarrhea 
prevention behavior by 9.91 (CI 95%= 3.98 
to 24.68). There was a constant variation in 
the prevention behavior of diarrhea 
between schools by 14.56 (CI 95%= 7.01 to 
30.26). School had a contextual effect on 
diarrhea prevention with ICC= 54.03%. 
 
DISCUSSION 
1. The effect of hygiene facility on 
diarrhea prevention behavior 
There was an effect of hygiene facility on 
diarrhea prevention behavior. The better 
the hygiene facilities in school, the better 
the preventive behavior of diarrhea. The 
result of this study was in line with a study 
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by Karon et al., (2017), Jordanova et al., 
(2015), and Weaver et al., (2016) which 
stated that there was an effect of hygiene 
facility on diarrhea prevention behavior. 
The better and more affordable the hygiene 
facilities, the better the behavior and habits 
of children to wash their hands. According 
to   Briceno et al., (2017), hygiene interven-
tions in the form of handwashing with soap 
can be conducted together with sanitation 
interventions so that it can improve 
diarrhea prevention behavior. 
2. The effect of school sanitation on 
diarrhea prevention behavior 
There was an effect of school environ-
mental sanitation on diarrhea prevention 
behavior. The better the school environ-
mental sanitation, the better the preventive 
behavior of diarrhea. The result of this 
study was in line with a study by Mbakaya 
et al., (2017) and Humphrey (2016) which 
stated that good sanitation was closely 
related to good hygiene practices, while 
poor sanitation would have negative 
impacts, one of them was the increase in 
the incidence of diarrhea. Garn et al., 
(2016) and Jordanova et al., (2015) stated 
thatSchool sanitation conditions affected 
diarrhea prevention behavior, this study 
also showed that there was an effect of 
environmental sanitation on the incidence 
of diarrhea in children. Children with good 
environmental sanitation have a lower risk 
of experiencing diarrhea. Based on a study 
conducted by Freeman et al., (2014), good 
sanitation conditions have also been proven 
to increase students' hand washing acti-
vities and can reduce the risk of diarrheal 
disease by 47%.   
3. The effect of school canteen on 
diarrhea prevention behavior 
There was an effect of school canteen on 
diarrhea prevention behavior. The better 
the school canteen, the better the preven-
tive behavior of diarrhea. The result of this 
study was in line with a study done by 
Hasan and Richradson (2017) which stated 
that consuming unhygienic drinking water 
increased the risk of diarrhea in children. 
Because children/elementary school stu-
dents spent most of their time in school. To 
get the food,  school must provide a good 
and healthy school canteen so that it can 
improve diarrhea prevention behavior. 
According to the study of Ejemot-Nwadiaro 
et al., (2015) and Khatoon et al., (2017) the 
food and beverages must be covered so that 
they were not infested by animals/insects, 
did not eat/drink food/ beverage that were 
infested by animals/ insects (especially 
flies, cockroaches, etc.), eat/drink food and 
drinks that have been cooked well, and 
wash fruits/vegetables before eating, were 
important to prevent diarrhea. 
4. The effect of school health unit on 
diarrhea prevention behavior 
There was an effect of SMU on diarrhea 
prevention behavior. The better the condi-
tion and facility provided by SMU in 
schools, the better the preventive behavior 
of diarrhea.SMU as a school health pro-
gram played an important role in providing 
health education, health services and 
fostering a healthy school environment. 
The result of this study was similar to a 
study done by Duijster et al. (2017) regard-
ing the FIT for School and School Health 
Education Program on Personal Hygiene 
which explained that health education 
related to hygiene behavior in schools was 
important, after learning, students could 
conduct these activities in real life, and 
became a habit of healthy living behavior. 
According to Ejemot-Nwadiaro et al., 
(2015), promotion of handwashing and 
health education in schools could prevent 
diarrhea by by 25-30%. According to Ding 
et al., (2017) and Karon et al., (2017), the 
involvement of schools was important for 
health promotion and health education, 
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students who learned about hygiene from 
their teachers were less likely to do open 
defecation and more often to share know-
ledge about washing their hands with their 
environment. 
5. The effect of knowledge on 
diarrhea prevention behavior 
There was an effect of students’ knowledge 
on diarrhea prevention behavior. The 
higher the knowledge about diarrhea pre-
vention, the better the preventive behavior 
of diarrhea. The result of this study was in 
line with a study done by Khatoon et al., 
(2017) which stated thatif the students have 
poor knowledge of personal hygiene, it 
would affect poor diarrhea prevention 
behavior. Seimetz et al., (2017) stated that 
diarrhea prevention behavior must be 
starting from creating awareness of the 
benefits of hand washing through health 
education and promotion activities. Accord-
ing to Mbakaya et al., (2017), hand washing 
habits were influenced by contextual, 
psychological and technological factors. 
Good knowledge regarding the benefits of 
prevention of diarrhea would instill good 
perceptions which would lead to good 
diarrhea prevention behaviors. 
6. The effect of students’ attitude on 
diarrhea prevention behavior 
There was an effect of student attitude on 
diarrhea prevention behavior. Students’ 
positive attitude would increase diarrhea 
prevention behavior. The result of this 
study was in line with a study by Slekiene 
and Mosler (2017) which stated that the 
distrust of the bad effects of not washing 
hands would cause elementary school 
students to not to wash their hands ade-
quately. According to Mbakaya et al., 
(2017), it was necessary to implement self-
efficacy, in addition, students can be given 
an induction of perceived threat of an 
infection to affect the habit of washing 
hands by using soap. 
7. The effect of maternal education 
on diarrhea prevention behavior 
There was an effect of maternal education 
on diarrhea prevention behavior. The 
higher the maternal education, the better 
the preventive behavior of diarrhea. The 
result of this study was in line with a study 
done by Karon et al., (2017) which stated 
that besides the school, parents' involve-
ment was needed in promotions related to 
health education for the students. Mothers 
who have high level of education tend to 
have a positive influence on students' 
knowledge of diarrhea prevention. This was 
supported by the results of a study done by 
Mumtaz et al., (2017) which showed that 
the lack of maternal knowledge about the 
dangers of diarrhea caused a lack of 
attitudes and practices in the prevention 
and proper treatment of diarrhea. Similar 
findings were also found in a study done by 
Desta et al., (2017) which stated that 
maternal knowledge about diarrhea was 
directly related to the level of education, 
employment, and information obtained, the 
higher the level of education, the better the 
education and information obtained, and 
the easier it would be for mothers to 
provide knowledge about diarrhea preven-
tion to their children. 
8. The effect of school on diarrhea 
prevention behavior 
From the results of multilevel analysis, the 
score of ICC was 54.03%. The indicator 
showed that at the School level provided a 
contextual contribution by 54.03% to 
diarrhea prevention behavior. The result of 
this study was in line with the research of 
Sibiya and Gumbo (2013) which stated that 
adequate facilities greatly affected diarrhea 
prevention behavior, although the students 
have high knowledge and positive attitudes, 
students tend not to show good diarrhea 
prevention behavior because of the lack/ 
unavailability of facilities needed. This 
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study also showed that facilities that 
support the prevention of diarrhea tend to 
be neglected due to lack of attention from 
the school. Schools in urban areas were 
better maintained. Greene et al., (2012) 
stated that washing hands by using soap 
effectively reduced the pathogen exposure 
to diarrhea, but this should be supported by 
the efforts to improve new facilities in 
schools such as latrine, provision of soap 
with an impressive amount for the number 
of students in the school. Karon et al., 
(2017) stated that school infrastructure 
played an important role, a healthy school 
environment, the availability of adequate 
facilities, good school health unit programs 
would support and encourage the students 
to have good diarrhea prevention behavior 
compared to schools with poor school 
environments, inadequate facilities, and 
inadequate health programs that would 
prevent the students to have good behavior 
of diarrhea prevention. 
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